Fitness costs of Cry1Ab resistance in a field-derived strain of Ostrinia nubilalis (Lepidoptera: Crambidae).
The study of fitness costs associated with resistance to toxins from Bacillus thuringiensis Berliner (Bt) in Ostrinia nubilalis (Hübner) (Lepidoptera: Crambidae) is important for understanding resistance evolution and for evaluating resistance management practices that prevent or mitigate resistance to transgenic corn, Zea mays L. Resistant individuals identified from a field collection in Kandiyohi, MN, were used to generate a Cry1Ab-resistant strain. We used susceptible and resistant strains with similar genetic background to establish crosses and estimate dominance of fitness costs by measuring fitness components and population parameters determined by fertility life tables. Spermatophore volume and mating frequency also were compared to identify potential effects of resistance on fertility. Inheritance of fitness costs in O. nubilalis varied from recessive to incompletely recessive among the parameters evaluated. Selection for resistance to Cry1Ab significantly reduced the fitness of O. nubilalis. Resistant insects exhibited reduced pupal weight and increased developmental time compared with susceptible and F1 larvae derived from reciprocal crosses of resistant and susceptible parents. In addition, it was observed that resistant insects exhibited a higher proportion of unsuccessful matings and lower fertility than the susceptible strain. Despite the differences observed in resistant insects, our results did not indicate strong evidence of fitness costs in the F1 progeny.